3T 1 (77 DO NEE S Vol.37 No.l
202341 H Journal of Hunan University of Technology Jan. 2023

do0i:10.3969/j.issn.1673-9833.2023.01.004

HLUHL AN s R D-PMSWG £%¢
MPC-VSG B iedaikl

% PR, EHRF', 2 F°

(LR TR R S5ER TR, Wim KR 412007;
2. Wm PGB O R A F e BB AR A BT A e, WIS AR 412001 )

i E. YEMEERFHE, BAM VSGla T A UREE R AIEH R, EB MY ERE ok 5
B R IR R Ao B SRR TR AR, AR P, BB T AW R R T 6 AR A AR
(D-PMSWG ) %% MPC-VSG B3R ACYE %) Kok, 327 Rk R -F- 7 M b, R F 49 & 30 F) 5 udz sl (VSG)
LA IEH (MPC) #aL4S, FAF VSGHTFash 2T AMELSHEE ST MPC AR, i@
ARACTRM B3R, AT RERT . AR TREERMERT 24, £33 7 RN R B SRR
T—wrzaledRmA®mE, SE%F ML, IREGFHRELRESRE ., LERIKRIBRGME L, LRI
FO AR, RER T REFNHKE. %5, £ Matlab/Simulink P IHE T RE 424 B 47 F 454 R k49 £

b Ao Y ROME
KEER: HEARMEE T RA L E Z%; W ERFE;, BERMNIER; EME T L EH; 8k
FESES: TM712.2 XEAREE: A XEHS: 1673-9833(2023)01-0022-09

glacgX: Kk fa, HEF, B2 O35 B REERFH T4 D-PMSWG &% MPC-VSG B 484032 4] [J].
Wi Tk K FF4R, 2023, 37(1): 22-30.

MPC-VSG Time Domain Optimal Control of D-PMSWG System
Under an Unbalanced Grid Voltage
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Abstract: In view of the problem of a poor frequency response and transient stability during the power grid
voltage drop and recovery found in traditional VSG constant active power and constant reactive power control
strategies under the condition of an unbalanced grid voltage, an MPC-VSG time domain optimal control strategy has

thus been proposed for direct driven permanent magnet synchronous wind power generation (D-PMSWG) system
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under an unbalanced grid voltage. With virtual synchronous machine control (VSG) under an unbalanced grid voltage
combined with model predictive control (MPC), by optimizing the prediction time domain, the coefficients of frequency
link, damping link and feedback control inertia link are adjusted to obtain the optimal prediction time domain output
vector and the control input vector at the next moment. Compared with traditional methods, the proposed method is
characterized with an improvement of the frequency response and power transient characteristics at the moment of the
voltage drop and recovery. Finally, the accuracy and validity of the control strategy under different control objectives
can be verified in Matlab/Simulink.
Keywords: direct-drive permanent magnet synchronous wind generator system; unbalanced grid voltage;

model predictive control; virtual synchronous generator; time domain optimization
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